A best evidence topic in thoracic surgery was written according to a structured protocol. The question addressed was: 'in patients undergoing oesophagectomy, does a minimally invasive approach convey a benefit in hospital length of stay (LOS), when compared to an open approach?' A total of 647 papers were identified, using an a priori defined search strategy; 24 papers represented the best evidence to answer the clinical question. The authors, journal, date, country of publication, patient group, study type, relevant outcomes and key results are tabulated. Of the studies identified, data from two randomized controlled trials were available. The first randomized study compared the use of open thoracotomy and laparotomy versus thoracoscopy and laparoscopy. Those undergoing minimally invasive oesophagectomy (MIO) left hospital on average 3 days earlier than those treated with the open oesophagectomy (OO) technique (P = 0.044). The other randomized trial, which compared thoracotomy with thoracoscopy and laparoscopy, demonstrated a reduction of 1.8 days in the LOS when employing the MIO technique (P < 0.001). With the addition of the remaining 22 non-randomized studies, comprising 3 prospective and 19 retrospective cohort studies, which are heterogeneous with regard to their design, study populations and outcomes; data are available representing 3173 MIO and 25 691 OO procedures. In total, 13 studies (including the randomized trials) demonstrate a significant reduction in hospital LOS associated with MIO; 10 suggest no significant difference between techniques; and only 1 suggests a significantly greater length of stay associated with MIO. The only two randomized trials comparing MIO and OO demonstrated a reduction in length of stay in the MIO group, without compromising survival or increasing complication rates. All bar one of the non-randomized studies demonstrated either a significant reduction in length of stay with MIO or no difference. The benefit in reduced length of stay was not at the cost of worsened survival or increased complications, and conversion rates in all studies were low.
INTRODUCTION
A best evidence topic was constructed according to a structured protocol. This is fully described in the ICVTS [1] . 
THREE-PART QUESTION

CLINICAL SCENARIO
A 65-year old male patient attends the outpatient department to discuss surgery for oesophageal cancer. You counsel him for open surgery, but he enquires about 'keyhole surgery', and thinks he would recover more quickly. You resolve to search the literature to provide an evidence-based answer. Continued retrieved, and reference lists cross-checked. Studies with the level of evidence I and II (e.g. randomized controlled trials, metaanalyses or well-designed, controlled, observational studies) with ≥50 participants were included. This process yielded 24 papers, which were deemed to offer the best evidence. The key data from these papers are detailed in Table 1 .
RESULTS
Of the 24 studies identified, data from two randomized controlled trials were available. Biere et al. [2] randomized 115 patients to undergo either open oesophagectomy (OO; thoracotomy and laparotomy, n = 56) or minimally invasive oesophagectomy (MIO; thoracoscopy and laparoscopy, n = 59
). An open-label, multicentre design, with randomization via computer-generated sequence, and rigorous intention-to-treat analysis, was employed. The authors report that those who underwent MIO left hospital on average 3 days earlier than those treated with the open technique (11 vs 14 days, respectively; P = 0.044). A further randomized controlled trial, by Guo et al. [3] , enrolled 221 patients, who were similarly randomized in a single-blind, 1 : 1 fashion, to receive either thoracotomy with thoracoscopy (n = 111) or laparoscopy (n = 111). The authors observed an average reduction of 1.8 days in the LOS in patients managed by the MIO strategy, as opposed to an OO approach (9.6 vs 11.4 days, respectively; P < 0.001). Both studies demonstrated no differences in mortality or the overall complication rate; however, in the study by Guo et al., there was a trend towards fewer pulmonary infections in the MIO group (n = 3) compared with the OO group (n = 9, P = 0.072) [3] . Within the remaining 22 non-randomized studies, data for a total of 3003 minimally invasive and 25 524 open oesophagectomies were available, in the form of 3 prospective and 19 retrospective cohort studies.
Eleven studies compared thoracotomy and laparotomy with thoracoscopy and laparoscopy [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] , with 8 noting a significant reduction in hospital LOS in the MIO group, and 2 noting no difference [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . The study by Parameswaran et al. [4] demonstrated a statistically longer MIO LOS (12 days) compared with the OO LOS (10 days, P = 0.01). The authors explain that the technique was Four groups compared the use of any open procedure with laparoscopy and/or thoracoscopy, analysing data for over 26 000 patients [16] [17] [18] [19] . However, only one of these studies showed a statistically significant reduction in hospital length of stay (LOS) [17] .
A further study compared the use of laparotomy with laparoscopy, noting a significant reduction in LOS of 3 days in the MIO group (P < 0.0001) [20] . This was a non-randomized study [20] with patients undergoing MIO being older and with significantly more comorbidities. However, these factors would be expected to lengthen, rather than shorten, LOS, and as such the significance of the MIO approach may have been underestimated.
Three studies compared the use of hybrid procedures with both thoracotomy and laparotomy, and thoracoscopy and laparoscopy. Hamouda et al. [21] compared OO and MIO procedures with a hybrid procedure consisting of a thoracotomy with laparoscopic assistance, finding a non-significant increase in the LOS of 2 days in the MIO group. Those treated with the hybrid procedure also required an intensive care unit stay 1 day longer than those in the open group, though this was non-significant, and the authors did not pass any comment on the potential reasons for the difference. Berger et al. [22] compared OO and MIO techniques while performing an additional small number of hybrid procedures consisting of thoracoscopically assisted laparotomy, which they grouped with the MIO cohort. They observed that the use of MIO led to a 7-day shorter hospital stay (P = 0.003). Smithers et al. [23] also compared the use of thoracoscopic-assisted laparotomy with OO and MIO techniques, noting reductions in stay of 3 and 1 day(s) with the MIO and hybrid techniques, respectively (P = 0.03).
The remaining two studies chose to compare the use of thoracotomy alone with a combined thoracoscopic and laparoscopic approach. There were no significant differences in LOS observed in either study [24, 25] .
Of the 22 non-randomized studies, 6 studies noted a significant reduction in the complication rate using the MIO technique, while only 1 noted an increase, with the remaining 15 noting no difference. One study noted a significant reduction in the 30-day mortality using the MIO technique, while the remaining 21 noted no difference.
Importantly, for those 1011 patients whose data were available, conversion from an MIO to an open technique was required in 7.5% of cases.
CLINICAL BOTTOM LINE
The only two randomized trials comparing MIO and OO demonstrated a reduction in the LOS in the MIO group, without compromising survival or increasing complication rates. All except one of the non-randomized studies demonstrated either a significant reduction in LOS with MIO or no difference. The benefit in reduced LOS was not at the cost of worsened survival or increased complications.
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